The bandwidth of microstrip antennas is proportional to the thickness of the substrate that used. Since most substrates are very thin in terms of wavelengths, the bandwidth is usually small. To enhance the bandwidth, a new design of rectangular microstrip patch antenna is presented. The proposed geometry consists of a rectangular shaped ground plane structure with a U-slot loaded patch layer. The aim of this is to design a single, double and triple U slotted rectangular patch antenna and compare its performance with non-slotted rectangular microstrip patch antenna. The antennas were designed and simulated using advanced design software. The design has been worked out according to 802.11b lEEE standard.
Introduction
Microstrip antennas were first proposed in 1952. This concept had to wait until 1974 when that microstrip antenna got a lot of attention and began being used for military applications. So far, these antennas have mainly been used on aircraft, missiles, and rockets. Just recently, they have been expanded to commercial areas such as mobile satellite communication, the direct broadcast satellite (DBS), and the global position system (GPS) [1] .With the wide spread proliferation of communication technology in recent years, the demand for compact, low profile and broadband antennas has increased significantly. A number of new developed techniques to support high data rate wireless communication for the next generation technologies have been rapidly increasing. 802.11b is one of many Institute of Electrical and Electronics Engineers (IEEE) standards that govern wireless networking transmission methods. They are commonly used today to provide wireless connectivity in the home, office and some commercial. It operates on a 2.4 GHz band and allows for wireless data transfers up to 11 Mbps. Several techniques have been proposed to enhance the bandwidth in the state-of-the art antenna research for microstrip ISBN: 978-81-936820-5-0 Proceedings DOI: 10.21467/proceedings.2 Series: AIJR Proceedings patch antenna. In this research, our design is forwarded a rectangular shape that contains a single, double and triples U, concentered accordingly.
Design procedure
The basic design uses a rectangular U-slot microstrip patch antenna on suitable microwave substrates [1] . The new antenna is a probe-fed rectangular microstrip patch antenna on a permittivity substrate with an internal U-slot as shown in Figure 1 . In the second design, Another U -slot is added, and the dimension of the second U-solt will be the half length of the first U-solt as shown in Figure 2 . In the final design, a third U -slot is formed and its dimension will be the half length of the second U-solt see Figure 3 . This design procedure is a set of steps for the rectangular U-slot mircostrip patch antenna. Specify the center frequency and 2:1 VSWR bandwidth of the desire antenna. Approximate the center frequency as (fres3) and the lower and upper frequency bounds of the bandwidth as (fres2) and (fres4) respectively. Select a substrate permittivity (ε r ) and a substrate thickness h. According to the following relationship [2] :
where λ res3 wavelength at the center frequency in air. Calculate the width of the patch W as:
where c speed of light in free space. Calculate the effective permittivity ε eff as:
Then the length due to the fringing field ΔL
Calculate the length of the patch L as:
Select a starting value of slot thickness E,F using following:
(6) 7) Calculate the Slot width J as:
8) Select the Slot height K such that 
Calculate the Height of slot from base H as:
When The optimized lower band frequency, fres2= 1.8 GHz, upper bound frequency, fres4=3.1 GHz , Resonant Frequency fres3=2.45Ghz, εr = 4.2, and substrate Height = 10 mm are selected, The computed results are shown in Table 1 as: 
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The second design" the double U-slot patch microstrip antenna" is depended on the first design and the dimensions of the second U shape J ′ , K ′ H ′ are the half length of first design.
The next Table 2 summarizes the dimensions of the double U -slot patch microstrip antenna. 
Figure 2:
Geometry of the rectangular double U-slot microstrip patch antenna In the same manner, the third design" the triple U-slot patch microstrip antenna "is depended on the second design and the dimensions of the third U shape J ′′ , K ′′ , H ′′ are the half length of second design. The next Table 3 summarizes the dimensions of the triple U -slot patch microstrip antenna. Figure 4 illustrates a rectangle patch microstrip antenna which does not contain any slot in order to compare these results with the other designs to see how much improvement in the bandwidth. Figure 5 shows simulated results of the variation of return loss versus the frequency of the proposed antenna. There is a resonant frequency which is located at the desired values of 2.45 GHz with return loss of (-22) dB and 13% bandwidth. The Bandwidth (BW) % can be calculated as follow:
Where f h , f l are the upper and lower frequency at the point -10dB, f c is the resonant frequency . A rectangle double U-slot patch microstrip antenna is illustrated in Figure 8 . From Figure 9 , the antenna was found to be resonating at 2.47GHz with a return loss of -26 dB, and a bandwidth of 52.63% was achieved. Figure 10 shows a rectangle Triple U-slot patch microstrip antenna. Figure 11 shows a resonant frequency at 2.47GHz with a return loss of -22 dB. a bandwidth was found 52.63%, which is approximately the same as in a rectangle double U-slot patch microstrip antenna. Table 4 summarizes the data from all designs. The three designs give bandwidth enhancement above 50%.The double U-solt and Triple U-slotpatch micro-strip give slightly higher bandwidth enhancement of 52.63% covering from 2.2 to 3.50 GHz frequency. It should be considered that the bandwidth specification changes according to the feed point location. 
Conclusion
In this research, a rectangular shaped microstrip antenna has been designed that contains a single, double and triple U shape using ADS software. A single U shape has been designed and tested for the sake of increasing bandwidth at operating frequency 2.45 GHz. The achieved bandwidth was 51.36% at return loss equal to 21dBi. A double U shape microstrip antenna has also been tested with bandwidth equal to 52.63% at return loss equal to -26 dB. In addition, a triple U shape has also been undertaken to give bandwidth equal to 52.63% at return loss equal -22 dB. In general, the results are considered very satisfactory where most designs give bandwidth enhancements above 50% at very acceptable levels of return loss. Reference
